Introduction
The natural repair process of osteochondral defects can be enhanced through the use of biocompatible, biodegradable scaffolds. These materials provide structural and mechanical support for the reparative activity of mesenchymal progenitor cells recruited into the damaged area, presumably from the underlying bone marrow. It is our hypothesis that hyaluronan-based scaffolds are superior to other scaffolds because they provide not only structural but also informational support for the reparative process. We have tested this thesis by comparing hyaluronanbased scaffolds to polyester-based scaffolds fabricated to match the physical characteristics (Table I ) of the hyaluronan-based scaffolds. Table I . Scaffold parameters
Methods
Following an IACUC-approved protocol, 60 four month-old rabbits received bilateral, 3-mm diameter x 1.5 -mm deep osteochondral defects on the medial femoral condyle. The defect on one knee was filled with a hyaluronan-based scaffold and the defect on the contralateral knee was filled with the matching polyester-based scaffold. ACP and HYAFF-11 were the hyaluronan-based scaffolds while PLGA (50:50 PGA:PLLA; Mn: 51600) and PLLA (Mn: 85600) were the polyester-based scaffolds. Empty (umtreated) defects were also analyzed at the 24-week time point. The arrangement of the study groups is summarized in Table II . Two groups of eighteen rabbits each were sacrificed at 4 and 12 weeks after surgery and 24 more rabbits will be sacrificed 24 weeks after surgery (fall of 2 002). The condyles were fixed in formalin, decalcified, embedded in paraffin, sectioned and stained with Toluidine blue and immunostained for type II and X collagen for histologic evaluation. At the 4 -week time point, defects treated with ACP exhibited reparative tissue which filled the defects and was slightly depressed in the center of the defect; the superficial layer of the repair tissue was composed of hyaline-like cartilage well integrated with the adjacent cartilage. The repair tissue at the base of the defect was bone. At the 12-week harvest time, the defects were filled with bone slightly beyond the level of the tidemark. The superficial layer was composed primarily by hyaline-like cartilage. Four weeks after surgery, the defects treated with PLGA 50/50 presented tissue forming a network that did not completely fill the defect area. The majority of the tissue appeared to be hyaline-like cartilage. No bone formation was evident. Twelve weeks after surgery, the defects presented bone which filled the defect slightly beyond the level of the tidemark. The superficial layers of the defects were hyalinelike cartilage and presented good integration with the adjacent tissue; however this layer was thinner than that in defects treated with ACP.
At the 4-week time point, the defects treated with HYAFF-11 exhibited hyaline-like and hypertrophic cartilage filling the pores of the scaffold. The central areas of the scaffold presented lower cellularity because they had not been effectively infiltrated with cells, or some of the cells that initially infiltrated the area had expired due to nutrient insufficiency. Twelve weeks after surgery, all the HYAFF-11-treated defects were filled almost entirely by cartilage. Peripheral areas were hypertrophic, but only half of the defects presented some bone formation. In the majority of the specimens, the cartilaginous mass appeared detached from the rest of the tissue. Signs of mild fibrillation were visible on the surface of two thirds of the specimens. Four weeks after surgery, the defects treated with PLLA presented a network of tissue that did not completely fill the defect. The majority of the tissue was hyaline-like cartilage. No bone formation was evident in any of the defects. At the 12-week harvest time, the defects presented a superficial layer of hyaline-like cartilage that varied in thickness and integrity among the specimens. In approximately half of the specimens, this cartilaginous layer was as thick as the adjacent cartilage. In the base of the defect, bone with relatively normal morphology was present in only one third of the specimens, while in the majority of the specimens, either bone or calcified cartilage filled the pores of the scaffold that was still present at this harvest time.
Conclusions
We expect that the 24-week specimens will allow a better understanding of the differences between the treatment groups, particulalrly regarding the durability of the repair. However, the results available today indicate that the degradation rate of the scaffold affects the time course of repair. The porosity, pore size or total surface area by themselves do not cause enhanced bone and cartilage formation with hyaluronan-based scaffolds. Therefore, further studies are needed to elucidate the impact that hyaluronan itself and its degradation products have on skeletal tissue formation.
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